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(54) OPTICAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical display which 
allows a man to visualize information and simultaneously enables the 
information to be transmitted in a state where the man cannot 
visualize. 

SOLUTION: The optical display has LEDs 9 as a load connected in a 
series and a control circuit 1 1 is connected to the LEDs 9 in a 
series. A logic circuit 8 is connected to an input terminal of the 
control circuit 1 1 by means of a line 1 2 and is further connected to 
a temp, sensor 13 for adjusting an electric current by means of the 
control circuit 1 1 as a function of temp. A constant electric current 
flowing to the LEDs 9 is adjusted and set through the control circuit 
1 1 by means of the logic circuit 8 irrespective of the number of the 
LEDs 9 during operation. The logic circuit 8 is connected to the 
control circuit via a line 7 and this control circuit adjusts the voltage 
of all the LEDs 9 as a function of electric current setting. The 
logical circuit 8 sends pulses of different frequencies to the control 
circuit 1 1 and one of the LEDs 9 is periodically switched by means 
of a switch 10, thereby producing an optical signal which the man 
can visualize and simultaneously an optical signal which the man 
cannot visualize. 
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[rib] ^mzmmcAfts&x-zzkmzA&nm 

Affi»itt5»JSttLfcLED9«:*rU - 
W L E D 9 iCffl^lflIS& 1 l^K^ttM^tkTb^. I&S 
2KJ;oT§iJffll|Hl?&l l^A^J^lc: 

So LED9£»l55£^SfEfi> W©LED9©S 

t^S(H]SS8 (cio-CftiJMlHlSS l 
TPS$n-C^^$n5„ ^S@?S8«7-r>7Sr^L 

i Lt4*» L E D 9 OtSS: WSt 5. ^SIeISS 8 
7)5, STteSJSSftro/^^SrWfPEIKi ltSWU * 
4 0 id J: 0 li©LED9&^6!)l^^ 
^Lt, A7)5@tiT'#5^^f^i:(5]B#tcA7)5@^-C-# 




1 

i ] ammta. v/xammm £ *tfc-* 

©LED £Ml;t53te^*^gWc:fcV>-C, 

1 1 lfl©LEDKlJ:9*J**ix***< i t> 1 

ssitu w.\cz<om?mmLtzm£mmMLtzm%i<o 

LEDSr*-f-5-7 K y * ^EJlJSMIx.S-*' h y ?7.IS 
?iJ©-:£©LEDt, 

LX<DW}fcZ®mi-Z>m 1 &J3P# 10 
S (8, 11, 15) t 

'M<ifclf©LED (9) tfl»ftl^^ yf- ^ 

imbis 1 (8, ii, is) msa-t- sf&s^ 
a (8) ts 

mm-* hv? x&iPiRxfwmwi 1 wm^®. ( s , n, 

15) izmmZtV, LED (9) ±fr|CPP*Pi-5«BE* 
{fcf&3na«*0>HRi: UT»«aEi-Sfc»©IM»S:fT5 
S5 2«l«l*a (5, 6) 20 
frit x 5 r. t *#« i -r 5 tt¥**gfi. 

[SSW^PMBftlftK] 

[00 0 1] 

temmm^tzW&.<n>^.%? 4 K ( light-emittin 
g diode, LED) (£!.~r\ — S£CD LED tfE<!H"<5) £ 

aa»ia»KifeRLT*j»s:tT5fcft«)*^**s« ( o 

ptical device ) \ZWr^^> a 
[0 0 0 2] 

[«£*©»«] ;Oi?!fc-S©LED?:Ixfc)t^ 30 

^sati. &mmz.i$vz> j m3<n-7\<—*7<< ht lt 

fcHbtuTV^. Z\(h~fV — ^7-^ hT-«, ftA3~4« 
<DLEDS:ia?iJ««L, ^Wjt?"Jg«!On^:5rM 
mmmistz-? h V ( matrix circuit ) ICfco 

Xffif&ZiX, Xti. |Sj-tf»H*J£?77©nffl<DLED 

C<ofegiMtt^ti,-e4x©LEDO)i®E^7^w|8^:i: 40 

[0 0 0 3] #t, S»J*:rof— ^7", #7 
fflSixfc/cefl*^fcf^x.TLED7'i h£fflV^ri 

ft) ©»3tSrHS-*-*fc>f>fctt7 /u* jJS&K 1 4 9 . 
li#WA#<, CLCDfc*, *Oj&R*s*V* 
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[0 0 0 4] jEK, ^#lc5*jSi-5fc*ei^tt3*Sr^ 
^l-^T*#-5<t 5lC9V:/y$-y h ( lamp socket) 

^Vjfcg ( turn-on response ) il^M^\ 1~&fc>*>, # 

<0&%MSM& ( brightness control ) te, 

[0005] ^*tp>©i»*^!f|j:t5»t 5 
AfcHt^RSWl^ LED^Hi, ftI$Pfl©#ift£*r 

0Jx.tf, *ffl*<0h7>^©'f'fcEBi-5»^K:, LE 

[0 0 0 6] JSfC, ^fe, m&RVW&O LED 

Xtt, S^SfeWLEDW^Ttf-ioTifWJ; 5 
JWSftfefcHS-CSS. :©I^©LED7-f h©3l7t 

^Sf^lcJ;6LED7^ K©«3tS:««*lceJtSwi: 
fc, LED7^Mt {SV"B*ia«T5S*L, I^Nfl-SJ 

[0 0 0 7] 

^ipfj-fs LED^ h&7u—*7s( VSiM-y—fVy 

>7\zmmi-z>M:m£\z.te\,^xiz. mm&wm£\zhz> 

OD B&^T ^g^S.^^«(*:gi5p D a is It 5 t 
4oTV»fc (CTxIi. ft*6<J(Ctt3~5 !7 y h) „ 

II, fF^ffl^SxS 1 2 5X;&L±.<DHh\ l ^%±Zft? 

[0 0 08] Lfc^oT, iS£Kfcllb*l3«fc 9&LED 

-f hfcfc0©LEDfttt3flXtt4fl©S»fflF«:a*-r 
5©*S»4LV\ LED0Sg«±©Sfit^S V/X 
aHWp©iEg# N LED7^h5rftfflt5i©I/i5 
f^JS7] ( thermal stress ) fc>RgjSi& s £ r t IC^ 
-5„ r©J; 5^ift*7-f h©iif©teo^Iil, L 
ED^^SHflffi^ 7^T'fc5. ^HI4, #IChuI2L 
fell— ©fflflffi ^ 7 X<0 L E D©n<@03fe5'J^?rSf- 

3~4ficoKjijs^Lfc-^hy^7>ia?ijict5v^T, %<r> 
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SIMM? 7 xn&mfr&tritifiT}* fcv ^tzfr~Qh 

So 

[0 0 0 9] igU^tC, v^otfMDg&SffttJE??* 
LED7-f h©iS:frr£K&^-f S&^fctK » 

fcEwssBtic J: z&m&zmm Ltzm^xn, led© 

tSfK&Sr^M©;^:**— Kftffi ( on-board voltage ) 
© 1 n.l±mz.M LT©^ Lj5»RJ£-C# fcv\fc*» £&Si 

«^*Kitev^T#^»^as*)V^*v>ftia:3ei:<co-cu 10 

[0 0 10] V^o^©!?-^ (y 7!^?p°pff ( ref 
lector quality) „ ^fnf^WfF^M ( geometric toler 
ance) , &%M8L9 7 *©«*£♦! ( band width ) , S 

lift C-C*3tMftffi©*:# tf «b o t OJSH t & o T t 
* bo 

[0 0 1 lj S*^i-«^7tfflOLEDf4, 

Mttm^mb-r. hh^mm^wctx^xmrnnrnxh 20 

sec©) tV/t?©!!)!!^ -ft£t>h^ *4 yf- 

4 ymm^mx'hZo *tz. z.ini*mc±x<Dmm^ 

[0 0 12] Sfc, A^SKT-t/iV^pTtirox-^e 
[0013] 5 fcf&ferottffffcfcrta 40 

© i^B#e^ iao xfcmmmmmz *va > s 

So 

[0 0 14] 

ledii h v ^^mnxh'o, z<D-v h }) ? 

!?!Jt**©LED*SitJiJ««lE*ix5 4:*t, i 50 
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*U -t tT— it© L E D SrftjjiDlS:^ ( current set) © 
HB&irLT, £ft©L ED©«ff&iSg-r5fc«>©«flE 
SSEi<c5!B2«H|i|sllSlcgSttLTV^. F y ^ ^lE^fJ 
&?iJ («*tf, &LED©g^:M^) fc*5lt 

^X'$m (mm -etsj;5t-&s. 

[0 0 16] Lfc/^oT, r.©^*, Sofcl^^t© 

t5. 3£*JIEttLEDO]E*/i:i(if^»£*^riElJ:-f«. 
{@*©LED©3§7fe (*«KJt) K»i-5Wfi[ffli LT 

S» LED^«g*lC^^pTtgT-fo5o m*-t£. 3Xit 
[0 0 17] h y ^gawcfctts^jf^ '>^<tt 

LEDliffoO, Xf4, ! §-JiJ I t I T*^©LED©a:?lJ 

vfrnx-ibz. z\<Dmmmz&\,*xit. (*3t©a«A 

S ( angle of observation) <t ) L ED©IBBSr 
[0018] SB 1 fflffllslB&Hu L E D<D$kRTf£.Xtfft 

&ffc<o&ixhzt>*<7>^-rtifr<o&&nz£'ix, zmcm 

fflmftX-fflmZtliftS 2^0^14, 

ot, /J^IS©L E DSr{Sx.'5 : lfi^C©^5 | J©IS^lJiCjoV'>T 
tt«EE*ffi*i-5©^#LT, K?iJ«^Lfc1S^©LE 
DSrflt^ajiJl^^Srttffl-t-S*^, S;JE(4, Jg2ft?J 
»ll!S^J:oTEi»**»e>ttl&S*b5«£Ei:ltlfELTi« 

[0019] mi&nt)m&&mtfL-rztcito\^ led* 

[0 0 2 0] £ 1 ©JfflllHlS&f ©fiSlHlSSft, A&3J3tt 
^©/^^Sr^tt5LT'>/i< 1 1 Hi©LEDSr^-f y 

lt, aft^tTp tmz^ A#a«-e$*v^itft-^fc 

4ritr5. ^^lw<toTLED^A^@mT-t^^fl 
m^^Xm<DmW.£Mffl-fZtllb<D%Lmm ( receiver 

&Z®%iZtfoZ fctfST?£3 0 tfc^ot, ffl»J©LE 
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[0021] -mmmm^xtiti. mmmmt^mm^ 

tt5*l£fl, #J;lll, DC-DCMaot^/M 

<M&m (pwm) X'mfe&ti&o 

[0 0 2 2] l®£l±.<OLED\Z^Mr&±Ctzm&. ^ 

£oge?ij(c i o x%^7^mm.±wi>m^m tttz> a». 

[0 0 2 3] ^SLfc^lg^Srogi^lcBSL 
Ttl, JWft«aEJCjoV^TJKi« : *Sg ( manufacturing t 
olerance) \ZMir Zffim&lfm- Mtm&MK.tatt 

»*»e>K^t?t6S5tt#a**rLTV^S. Hffl^JT'll, 
*<0*J*&*«lslfci:l,-C^.5fc«>, i<DB#><Dfc* 20 
Mfc-SA^SS^fc^TLTl^S. 
[0 0 2 4] JE{c, oroHJS^ffilcfcVTH:, L 

LT#J&-t"5iiU£:'fi-§- ( temperature signal ) £ri£tij 
-T-5„ COfc*LEDOm9ft$ri»aiH]S§lcJ;oT?aS{- 

[0 0 2 5] Mlc, ffi©-ooHlSifgljg{c:*jv>T 

xfLED^M^fy^LTDtJfx., g|B]2S.lf£H] 
T?©»f^t!:j3»tS«3tfia«Srfl«EU, ^LTx-/i-7^ 30 

[0 0 2 6] -OOB*»LEDIS, Jtfi„RtfW 
£©g&3 3{@<DLEDl£loT«J&£ix5CQ##* L 

<o&^ yt\c±x<o&*n&tz^i:&X'ZZ£o\zte 
[oo27]si Rxm 2 ftPjffinni&Rtfi&siEi&n, 9 

VOSiWMffiXl-iZtiZtKOy'f h<D7y?^*t* 40 
f ICE*i"Swi:3isa*5. y&MWmW. ( cen 

trallocation ) (DmUWifft^XDX^ ftiWCiaWS n 

[0 0 2 8] 

0> HJ$ © Jgffi ic J6 it 5 iS^JSNS L It L E D * mir Z> ft ffi 
l«r<B*.fcS*|Hl!5©«*S:*-t-^Dy^H-c*,5.' Q 
1 |Cj3V>Tr<OS*lEl^tt, S:?iJ^LfcLEDSr#L 
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msmztix^s. z.nM&mmM**h9ifm ( si g 

nal triggering source ) „ 0iJ;LH, 't'^J^SB (H 

Lxmm£hxi,^z> a fflwm&5t±=;(/i'4Rifiy'<* 
u-r y?->y) (omgizfto £o\zm.rtbtix^z 0 

£M (PWM) K-ZZ-QXJ yf-SKLlfrt*** yfy 

[0 0 2 9] H2HtHlt>(Z)**fl5iff5ljaa«LfcLED 

I^T, LED9i:bTI4^*l<0«ttHB (iUJSg) LED 
£flJfflT*t?>„ L*»U4**e>, Slfe&tf 

t a© 3i©L EDiw-o©f ^l, mm 
tthVtfzs-x-zzbKXoxyj h<omn<o&*&± 

£"£Zi><7>xi)*imxhz> 0 U2lc^$ttSi 5l-#L 

ED 9 11, »aiHllft8©a*«*f-S<5V^T^'f 
0lCfcoT$S&-?#-5 0 r©fc£>, lfi<£> L E D 9 |C?F 
Cfc^c, rOLED9?:^a[5]S§8tcJ;oT 
ffi»*-rr, t©LED9 ttftfls ^ t frX'Z 
•5 0 L E D 9 ^rSftgEHk; ( circular variation 

) zitzm.mz.x^x&ftm&.&i&T&itzzk&x- 

[00 3 0] SfeS@8&8l£gM£Lfclffl8plH]g&l lit, L 
ED 9 iriff^J^^ttTV^,, ffeSHlSS8{l, 7 

-f^l 2(cloT*J^l|El^l 1©A« (A^jffi^) 
SSl**ix-CV^. LED9fclflax5Jfc«aSf±, ^»+<o 

loT$iJW[H]iSSl 1 &ilCTflfi$*l,T, *©K^!iSfT 

^tv^o fM«i@%5ti, fossil i texwmmwife 

( set current) Olfl^ct LT, LED9^T^it^ 
igLfcftSMi: LTa?lJgaiiLfcLED9©-otf>£gjl 
ic^LT<o^fl;l±Sr^:g-t-5„ LfciSot, LED9(c: 

[0 0 3 1] *HJS»ffilC*>^Tll, LED 9^K^ 

II, 1 2VXtt2 0VOi9tev^S«±«JEi:JtttL 

fc, H3a@!S8n, fijSDsg&i Kcioxm^^iasw 

BSftj: LTPSi-Sfc^roS^ir^f- 1 3 tmmZftX 
[0 0 3 2] H3tt3fe5!lfi&ttL*:LEDSr*i-5ft»l 

BiW^-SrftUfc. 03{C*JV^T, Hll^±5S*lH]Ki: 
tttJ-rSt, ^ tllAR 1 ORttSrJE I LtV^fcft 
ic, 3-f/U4^, 0HCjo»t5+-r^->^ 2RXf^M 1 



7 

y/iry^ /■S/i'XHBBH) (-ioTSMtrf £>„ SutSLfc 
USS^fi £ AW l ~.<B«ffitt*J»l§|g& 5 Stf7 

[0 0 3 3] gl 4 (30 3 ^<DWk(Ommm LfcLED 

0SS8li*J^IlHl?&5i:7'l'^7T-^$tuTV^-5„ 
OLED9CT ( branch ) "C'^Hf 5 fc 

^■%u<r>^.nM\±mmm, 1 5 r-^^$tbT*3 9 , r©s 

[0 0 3 4] H3.K.tfg]4t;i:}o^'-C i*OLED9© 
^ y Y !7 — ^ (on-board vehicle network) J; *0 t>{S;</\ 

5 *s, -mi&KspiHisg 5 iisic l e d 9 commttmz 

[0 0 3 5] (M;t«. 3§7tM?7*© 

(s^-it-f) Sriiu-Tf ikimmm. (m^t 

[oo3 6] ut. m2<Dm$.*m^x ; r-*fc : £<r)W} 
ftzwmmw-tZo -rs-tufi? (n s e c ) ro^ea 
icifeSLED go^-^vBtPpQics-^-c, nanus 

s'^ 1 O^ft^'tUCioTe^OL ED 9 
5-lOOkHzil) i«V>««jfcT?«J8W^^'f y^v^ 

i^pj^x-fe^o z.<r>Hry/-*y<r>*<< y=fs>f 
*o (aft) -e#5, ifttt^fcofWMfcfflflll*)* 40 
[0 0 3 7] rwx-^e^ti, #Jx.l4\ £iiffiiJ$i->* 

$ftf>*lJ5£. SMti^CCTttS. LED 9 (4, *fl!> 

* LTWfc#»i-*£ittXW::iI«#a«r1W 50 
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ff^Rrtg/<efflii»4^c#v^t>(DT-fo5. 
[0 0 3 8] HJHW**^ yf-^^aW*3tfiH«ttwJS 
HMS©l8»4:LTwK3£^*iv^"C, LED9©*y/ 
^-7W§]!9#X.(4, itOLED9l:^-|:MJt5 
*\ Xf4 x iiSflftjft&fe ( cyclic reversal) Icio 
t, 4T©LED 9±©M^-CitL> L ED 9 

fcltiot, LED 9 SrgftfbSSiffD* 5 , fftHWIsIlg 1 1 
©{W»-C-^{c««fS*i6 Q 04|CJ;5(E]SS(c^LT'b 

[0 0 3 9] ^^yf 10^ 2 5Hz*iO| 

[0 0 4 0] «TKi#»91©£ifc©J&«8«rg*&-i-3. 
[004 1] 1 . ii[?iJft«3toe/Xtt^5>JSSiR* tttz 

fc K@OLED(c4 *)mrfL£ih,Z>'Pf£< t h 1 oco?ij£ 
*TU #?!J»il3V^Ta»«>LEDSria?iJSNSEU» 
35fc*«ittyiJSSR Lfc9iJ*3i5iJSStt L L E D «r 

*rf s-v h y y^syij&iBa.s-'' b y **eyij«>-5S 
zmiww^m (8, ii, is) t, 4>4<hi« 

©LED (9) SrSJWWfc^Wy^^LTAasHfc-e 
* 53fe¥ft -i-t , ra I* A# B«-?*fcv 

&. (s, ii, is) (w^aii-5^a¥© (8) t. m 
b y * *b#ij&i«Wb# 1 *Jffli¥© ( 8 , 11, 1 

5) tftttSii, LED (9) £#fcPJtfHrt-5*JE*{K 

2ffl»#a (5, 6) Srffi^53t^**SSSo 
[0 0 4 2] 2. ilFf5^2^Jffll^S (5, 6) 

[0 0 4 3] 3. tureLEDW^tl-mSr, ^-f 

do) -effi»^rffi-*-5±iEix»4 2e*©*^^>g 

So 

[0 0 4 4] 4. HUfE— S©L EDGD/>/<£< t >b— o 

ic^^^^cfc^ir, wsm^m. (8) *r«-ts« 

S„ 

[0045] 5. mriE^a^s (8) a&bux 
zte^mfcmxLEDZfflM&^xj yf-yfLxsm 

[0 0 4 6] 6. HUlE^a^g (8) J»5, 
#<b^Jffi ( digitally coded manner) T'LED (9) 
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Ke£-rs±!e i ~ 5 wrtiMc&moyt^mmm 

Bo 

[0 0 4 7] 7. B«|BLEDdWi5#fe> M&Rlf 
#fecD3l@<DLED»^-T*«^^H. f^S^g (8) /J* 

1-6 cD^-f ft/WCfE«<Dft¥**i£« 0 

[0 0 4 8] 8. mmm.&v/x\*mmm.Lx%i 

Id^T. mFlE-^OLED^g^lcioTA^i 

^^{f-^SliO&M©^ ( reading device ) (C 

[0 0 4 9] 9. miZLED&\6.ZmmL-tzWi-&Ki5 
V^T, t t-OWLEDlC^er-a-^^cfc^fC, 

:»W^fflLED»U, rWjt^iJ^WLED 

[0 0 5 0] 10. ffimLED&fflMft^T-J 'y^'s 

[0 0 5 1] 

k x mm * mm\c a# s at? # 5 1 *c a* s a 
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[0ffi<z>fS¥fctft9U 

[Hi] »l©HJS©«ffilc33tt5jtt5«»ttLfcLED 

[0 2] m*©iOfl»LfcLEDtr«l*fcA«r©^ 
10 [03] »2©|£«©»ffi^43»t5afe?iJ»iKUfcLED 

[0 4] B3*©ttW^LfcLED*«;tfciWIF0>« 

i 

2 ^r-y/<v^^ 

3 ¥<< *— K 

4 =t^/U 

20 5,1 1 SiJ^l(Hl8S 
6, 10 y?- 

8 ^SIhISS 

9 LED 

1 3 jaaMrv-tf 
1 5 fteftiSg 



[01] 



[02] 
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[ffiWB] *P/& 18^6M 13 B (2006. 6. 13) 
[ ^SRWjE 1 ] 

[ IE <D F*g 3? ] 

1 1 

R h !) * * *s , '>/f < iUo©LEDi:J:5'>ft< HloroM^f u J.o. # ?ij 

1*3 co t$i l e d ^ a: ?y ic: « m $ *t t v> 5 « fi , m 3aj ^ s ^ $ *i< r ^ 5 ^ fg -c & 5 

^ft<i:t>B(re«-5ij{i»tts*tT, *r * -r s » yij ( * * ) s^itsn^tft 
-5fc»<o$ij^)njtg/£m»DaftL--ci!if^-t--5,mi<o$ij!fliEis&^s(8, 1 1 , 15) t , 

'>4<Hlo©LED (9) ^BSSWll^-f '/f V^Lt, A P»1 1- t o t I f ^ 
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